Use of a genome-wide approach to identify new genes that control resistance of Saccharomyces cerevisiae to ionizing radiation.
We have used the recently completed set of all homozygous diploid deletion mutants in budding yeast, S. cerevisiae, to screen for new mutants conferring sensitivity to ionizing radiation. In each strain a different open reading frame (ORF) has been replaced with a cassette containing unique 20-mer sequences that allow the relative abundance of each strain in a pool to be determined by hybridization to a high-density oligonucleotide array. Putative radiation-sensitive mutants were identified as having a reduced abundance in the pool of 4,627 individual deletion strains after irradiation. Of the top 33 strains most sensitive to radiation in this assay, 14 contained genes known to be involved in DNA repair. Eight of the remaining deletion mutants were studied. Only one, which deleted for the ORF YDR014W (which we name RAD61), conferred reproducible radiation sensitivity in both the haploid and diploid deletions and had no problem with spore viability when the haploid was backcrossed to wild-type. The rest showed only marginal sensitivity as haploids, and many had problems with spore viability when backcrossed, suggesting the presence of gross aneuploidy or polyploidy in strains initially presumed haploid. Our results emphasize that secondary mutations or deviations from euploidy can be a problem in screening this resource for sensitivity to ionizing radiation.